Abstract. The influence of relatedness on the pre-and post-emergent survival of honey bee queens was investigated. Workers did not preferentially rear sisters over non-siblings under conditions of natural queen replacement. After queen emergence, however, there was a significant effect of a queen's relatedness to the workers on her survivorship during fights with rival queens. The mechanism of this bias towards related queens is unknown, and several hypotheses are discussed. The difference in post-emergent survivability suggests that kin selection may operate during competition among adult queens at this crucial stage of honey bee reproduction.
Aggressive interactions between adult female reproductives are well known in many social insect societies (West-Eberhard 1978; Heinze et al. 1994) . Competition among honey bee queens is an important component of their life history, the most extreme example of which is fighting to the death during reproductive episodes. This overt form of competition is presumably the result of a protracted evolutionary process, the mechanisms of which are most likely to be under strong selection. However, the mechanistic or behavioural factors that influence this important phenomenon remain largely unknown.
Nepotistic behaviours might be expected to be important during queen competition if these eusocial insects evolved according to the kin selection paradigm of Hamilton (1964) . Evidence of such kin-directed mechanisms is highly elusive in several aspects of honey bee life history, including colony defence (Moritz et al. 1987; Breed et al. 1992) , swarm clustering (Getz et al. 1982 ; but see Winston 1987), worker rearing (Noonan & Kolmes 1989), worker-worker trophallaxis (Breed et al. 1985; Frumhoff & Schneider 1987; Hogendoom & Velthuis 1988; but see Page et al. 1990 ) and particularly queen rearing (reviewed by Breed et al. 1994) . Some of these studies have sufficiently demonstrated biased worker behaviours towards more related individuals, but many of the results have been criticized for their experimental designs, namely the lack of genetic diversity, flawed statistical analyses and/or the lack of proper control measures (Keller 1997). Consequently, kin recognition systems, if at all present, have little impact on queen rearing in the honey bee (Breed et al. 1994) . Despite the extensive work designed to demonstrate nepotism during queen rearing, no study has taken into account the possibility of differential survival of individual queens after they have been reared to adulthood based on their genetic relationship to the workers that rear them. Since survival to become the egg-laying mother of a colony is the ultimate measure of reproductive competition among honey bee queens, the effect of relatedness among competing queens must finally be judged in this light.
In Apis mellifera, temporary polygyny (the presence of multiple queens) occurs during episodes of queen replacement (supercedure and emergency queen rearing) and colony reproduction (swarming), after which supernumerary queens are usually quickly eliminated in the re-establishment of monogyny. Both worker and queen behaviours may be involved in the queen reduction process. Workers can distinguish between adult queens that are related and unrelated to themselves,
